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R l s R 5 . R 9 aWm&£LTi^J!£^l-3 

ffl^fi»r;^^"C*>&36«. R 1 . R 5 . R*Rm iQ <7yJ?%: 

<tfc3ott^^-CftO. R 2 (i-0H. -OR", -NHR 1 1 x 
T >J -/lOWiT 5 7 KT* 0 . R 3 tiHlft LX -COR 
1 1 XJi-|g£3: -o T TEfJBtzC SSL. 
Hfc2] 




ftO. R 8 ii^S/l^Sl-^12M^O-r;U^. 

*/u-c£>»k xv. R 12 ti^j^^ss:i~^i2ffl^^r 

rt'T**. fflU R 8 . R"ai/R l2 <9^£<fcMoWaf£ 
*ttT*2&9. R 8 v R u XVR 12 i^*i: LT^<ktlO 

[ B*« 2 ] it-£tytfffi750n^ fe850nmCO«H^3t* 

[B*1 3 ] R 1 . R 5 . R 9 aVR J 0 jW^T * 
£ CI £ £!f3SS £: -f 6 B$aeBffi 2 mBMMt&fo . 
[ 4 ] R 2 3^-OR 1 1 "CS> 0 . R 1 1 ^n-ro t/UT£> 

[B*JS5 ] R 3 XtW#-«£&oTTiefflJ^£* 
U R»2*W4f^T*-&c:i:Sr»at-fSB*oaH 

[<fc3] 




[ BS?1 6 ] R 6 1fiJL+>UX*t> 0 . R 7 f-^T* 4 C 

T s »«S:?E*s5:4^B«r^«B»2fll*»fe*7«icE 
[B^S9 ] ii«WMWI^ff«t«ttl^&fc*^tt 

3»»MB 7 W:Hlwft^lW«ffl . 
[00 0 1] 

ytti^mibLxzzx'-ttLxmkz 

[0002] 

[fia^OSffi] (POT) \$. H^OHtt® 

ZymMlzt&&lz-th . -erm^ (3fc7T-0*-S:ah>jte 

<p) *»£«#o]aiB-*H#JB op* ; 10 
- e sec.) fc«Tttwrae=»Htf» ( 3 p* ; r-10- 2 
sec.) iz^a^n^ m&=mm±. asias«fc?S£iB 

a. (o 2 ) tiamtmLtM. -mmmmmf 

tmttXn (0 2 -) $r^fi£T'^l>* — ffllBflSJi. PDT(3±3 

^*a«t (D £Btft£-£&. x. mmmj^y*^ 

X'^X^ZhZMWLX^h. 

[0003] 1978^C ^ h?K/U^ >f »J (Hp 
D) tTfeOffi^:^. A*25A^B*113IH<!0 9fellHI 
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(PhotofrinrSiiSS) cOPVm. ffiJgBS&JflGaS&m 

mt tx^mmx\ B"is*xfc. io.oooaki 

B$3S. MSB. HgnB&tflffintt. SUB&tftei*** 

if) (cov^TPDT(!OifiK*g»tT^^*, S^EiMRSixT 

<^PfH=fctt«*UTV^ft. (i) »J^>f7 

Sot, 8f3tt-£tf)j&*B«T*&. Hi) S*Lfctft4 
~6iaiB. *«0&JT«KW£t«^. ( i i i ) 

<630nm) T\ *^Jfc««ilV^flliiz^fci6(c, iffiS8£:ii 

[0004] ««fic J:'S3EO»iRXr/fta<7)M^-*«ift* 

<n&&izftr>xmiirtz>zbifimizixx\*i>. ^ 

L>U 550^3Onm<7)3a3fliiBB^*»frCiWnU. 700n 

»fJ±. ^«E630niDCOt)(7)«:A*^rfi6"C*S 
700^00na^KfflcO»lR*1^3l£liflBa«<±, 

T700-800nmiy±^f2^fCt%So fiaoWttJJWH 
fc. &&W£B#<7)&*, Witt. -«JHBHRO^K^ 

IS^SK^I). ifi^. «O*»<0ft*ft (>650no) 

^S^tf^A^f'J^^DD^^^, in v 
itrofttfin v\vo<0^imRlZ&^Xim&fflm&lh 
LTffiSSJtT^S. L**U 760— 780nm"e«lR^irr 



M£tt&7vv>ttmizmmz j £ittz> (ni# 

SB) . S£C L— ' *f* s in vivoTv^^-rU^^nyv 

S^S* Ui&v*. PDTSrJ: 
iflBt:j(WFrtti:-r*fca6k:, ettJ^JDOOTtfiOTJ. « 

[0005] 

[0006] 

[0007] 
HL4] 




[0008] R 1 s R 5 v R 3 az/R 10 (i»S:LT^S 

K^i^3«<!offlaar7uaf7PT*5^. r 1 . r 5 . r 9 &v 

R»oo^<fct>3o<i^^T** i 5. R 2 (4-0H. -OR 1 1 „ 
-NHR 1 1 „ TV->UXIZT$ Si£?t>*)* R 3 2Mfll*Wiili 

[0009] 
[ft5] 




R 12 



[0010] H8ar/R 7 J±^LT«*KflBtl--3«^)« 
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■W7S/7/^/^ft&, ffiU R 8 s R^&tfR 12 ^ 
#<kU^t48i*ttT-£>9. R 8 . ^'W 2 ^!: 

[00 11] 

im&mm&Bmi *wmmzm&%$kmt^ 

mmtLXte. R^4-0R ll T£>9. R ll ttflSRK?R3-- 
fli^Blk R 3 »VR**«-l8te!5:oTT!Bai51S*St-r*3h. 
[00 12] 

[0013] ( 5$ W 2 «««JR : F»3~»10ffltOT/^ 

fcWHi. R 1 . R*\ R 7 . R 9 &tfR 10 #^T>f^T*& 
0. R 6 ^Xf;l/T'J>l)o X, *SP5H4, 700nnr-850nm?) 

wc. *JMW4S*>*c. A^ytfr/uryy-is-N-r 

H"f & — SIot/i^/px— ■r;HH«*^o<-<oS8l<ofc 

[0014] #«9!<^l:*!|Mi, -Wife^^y *9 
— ;HB (diagonally opposite fused reduced pyrrol r 



ings) (mb&l/d) £<firU "a" ^en-;H^ 

*57003&»4>»85Onm(7)EH. il«7503&» 
£825nm^«B^»S£5lfflRK t>- ? £ iTf & . 
fcL "c" ^t"n-/^h^L?t;^K?lti 

aMfriU*. RM4-0H. KRJKflftl-HBlOH^ 

-o-rn^/K ft*JH^i^i2ffl<o-M-r/u*;k r 
y-^ (&&<mx^T®3\tfi) xii7^i7^ 

Oct). »4 L<«^<fct>2o<o^y^yhtt*tta 

[ooi5] y&iwmtim&Bmt Lt&itwnte&m 

S<7)3IW.l*^»0.5juii»l/kg^KHT*fc&. XMWsrS 

wi{f»ioo^2ooj/cB2^*Hatrt"&. «taj^^tz 

mffim-cimt^z x *)i>wt>*Hzm\ 
=6:v^rwi'r&^<o*»**tf. ^^ya-r/ury 

> 1 (SB) COMMIT. A;fl)*;nD7^lra (An 
ax774nm) Sr-frtrRb X7rXO^f^ (Sphaeroides) 

ffijR<o»ffr-eaBS**. *<n4-rc^Hci 

X(4H 2 S0 4 (pH 2-3) T'«yiS*U A^f'Jm/'J 
>-18Tn tr;uxx-r ^Al/f H 2 S0 4 /n-ray w — ;P t <7) 

■fi^^T-y^^no^^/P-atltlSLT. fig^SlTKIg 

^ 2 (8i3nn) ^w«a7tU ^r;ur y y^miaT 

^»*=*3eT*6Ci:t*aiUfc. L**U. in vivoT 

[0016] *S^7kS^£tbRLT. ^^faco-ft^ 
^^T^-g-f ^ H»3R«:»r6-It-&H8«in vivoTS 

T\ T^r^7 ^ K (amonaf ide) . >f 5 HM«l*&r/* 
*tfe^aijaa««b^. in vivoi:(5|«in vitroT|^(C 

&££<n£olzmmi-titf£^frbfrb%:fr'?fc&* 
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2,366-«Hi#*$tiK*: LXZZlzm^&ZfiZ ) . Bfcfc 

^y>. KALfc:fri£TtiL SMc^xy^vury y 

*\ 765nntO»JR*(«fBiteL. 822nm<0 

^/U>f SHIi "Sffl" Vtftm&mt LT'iW*. B*S 
ftWMKWttSrWU in vitroHVin vivoT'££T'£> 
in vivo-Clr^»Sr*PDT3»*t*S 

815,459, 159^-&t/SS5 , 952 , 366-^Ctf £ *Vt ^ & tf> , 
n * eXXco^v- v 7*14 , —aw ^?f)*2u*)y[z& 
V r /P*/t'X-^/PH»<Oi»*S:BBS'r & <! hT'£>o 
fc. ZiXb<7)ffiJj&m%XWltLTZZI,zm?fi&&ti 

/^ic fig B^r-tf-^ss-^-r^^^^'j^r^r 

U W * H 42: s **J«cJti5-r*3-(l-b Ko^yxf 

iZlzXiWmTMTtLtz* o-fy?nn^y^y4n?iifl£ 
CfcO. 5»1HK*l/C. t*-«» 6£>80%<OJR 

<7)tlMZ* tHD^yafi* 6*HBr/*BrC«!«U + 

7) tJRwsrrox'CJWiLfc, t- 

x-x/^R**Sr4fi!c-CSfe3&«. {SV*<K*T*o*: (0 

2) . *%BflT(i^^xy^r;P7*>;y p 6 &i^ 

<0T5 KRSMfc ( A nai 760nni) <*)T7U*/UX-t7I^I 

^^7"'j^r;uriiy-i8^^;uxx^ 7£jfcK-7-b 

^»iwa^&r/i^/ux-^;i«»«ct4«-r&y!f% 
0 (03) . TDtT5r>'Bgxx-r/P'&ffi*!0StJE-1-S* 



ef?£K£L£:V\ l^fiMESft/tfcfc-f. Fisher Joh 

s S^^IHKJKtfTffllffiL/i. Mass^^7 h/HiDepartmen 
t of Molecular&tfCellular Biophysics. RPCI. Buffa 
loTifflffiLfc. NMR*^? h/W4NMR»f35Bf^400MHzBnic 

7 bi47.258ppmcr)CHCl3tcraL^PPiiT^L^. SJJ&y'Q 
7b/77^Jf^^, RJCfc^x^-U Merck 
c7)^ >y h L3t/J>KXiiWhatman silica gel 60F254TT 

0.25mm) s Efrai-£fl:^^»KS:f-j: *y 9 Lfc. ^ 
A;D7h^77^^C, v'U^y/U (70— 230 me 
Sh) ^-»»^7Ailtfflt^ 4 ^fflHUtZ. 

h7tKn77y (THF) y^±T.*«U : J 

«U #7X^-A-£iILT^>ifiU ac^TBuchi o- 

^y-x^sKw-^SrjBvvc. ^rtK^&tf^MA^y 

[00 19] (Uttfll ) 

3-T -ir^;U--/N'^ -r U ^^;UT 'J y-18-ro bVUX^-r 

Rb X7rxn^X (350^ A) £x-t*;U (200m 
1) ^ey^'y (10ml) CCj8«PL/i. n-rnA7-;P 

doomi) (cswt^TkiMb^hyfA (i2g) sjni. 

M.SCWLfc. »MESrJtffiTTI»*L3t. 
oe-^tfMfifeL. 804nn^jR/i5:t:-^S:aiS-r5 4 

ScL/v: (JtKfi:250ng) . 
[0 0 20] (Htfe0)2) 

3-r-fe^-y^T-y ^-r;ury y-i8-N-^i^;u^ $ 

A'^f 'J^r'j y-i8rDt;i/xxf^ i (200mg) 
^7dd>^ dorai) izmffiL. n^y^rsy 
(0.5nl) ^JPi.^. »fl-C-i««l»L. RJGStffc. 
KJSiTLCa.V#*iHI«^ (804nn(^t-^WHiteZWf76 
5nm£7)ifrLV%e-^c7)ai^) f^^-Lfc, }§«£i§ 

^^f^xxt/H:»L^, THF$rjD 
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£ v 760nmC7)r5 Ke-^<7*JK*10%l;^S^Sli\ S 

TtfcKStffc (»Rfi : 112mg) . NMR ( £ppm, CDC1 3 ) : 

9.31 (s. 1H, 5-H) ;8.80<s,lH, 20-HO) ; 5.29 (d. 

1H, 17-H) ;4.42<t, 2H, ^ 5 K-a-CH 2 ) ; 

4.29 (d, H, 3-H) ;4.09(m. 3H, C0 2 CH 2 XV18-H ) ; 

3.94 (m, 2H, 7-HXV8-H) ; 3.70 (s, 3H,12-Me) ; 3. 

55 (s, 3H. 2-Me) ;3.17(s. 3H, 3-Me) ;2.68<M, 1 

H, 17b-H) ;2.41 <m, 5H, CH 2 C^CH 3 +8a-CH 2 +7b'H ) ; 

2.04 (d, 4H, 17a-H,17a'-HXV^.c-N-^^;U-C 

H 2 ) ; 1.70, 1.67 (* d, 3H, 18-MeXV7-Me) ; 1.32 
(m, 4H,d f e-^*^/W 5 K-CH 2 ) ; 1.14 (t, 3H, 3-b 
Me) ;0.93(t, 3H. CH 2 CH 2 CH 3 ) ; -0.53aiX-O.75 
(# br s. 2H, 2NH) # C 42 H 53 N 5 05C7)Mass|tS:ffi : 70 

7. HaSffi: 707.9 (M+l) . SjftfiTOKA.a, 822nm. 
[00 2 1] (mtkM3) 

3-f r T -tr^/V-3- (1-b H D^r yXf/l») A?t~ U *?lV 
W»«D^-f U:tr/Ury W (lOOmg) 

uo^yaomOXV-X^/-^ (5ml) K$gg?L*:. 
■*SMfr*-h»J*A (30ms) (TCT«»tfc««rC 
9 <30*H2lrtT> ftli/1. £J0mcXV#3t38 
(786i»co«rLv>e-^^as39l) teJO^-^-L 

g) . NMR (<Sppm, CDC1 3 ) :8.81 (d.lH, 5-H) : 8.00 
(s, 1H, 20-H) ;8.25(d. 1H, 17-H) ;6.18(q, 1H, 
CH(0H)CH 3 ) ;4.42<t, 2H, ^S//MSN-C 
H 2 ) ; 4.29 (n, H, 3-H) ; 3.94 ( m, 7HXV8-H ) ; 3.82 
(m, 3H f C0 2 CH 2 XV18-H) ; 3.60XV3.20 (*s, 3H, 
3-Me) ;2.68<m, 1H. 17b-H) ; 2.41 <m, 5H ( CH 2 CH 2 C 
Ha+Sa-CHj+Tb'H) ; 2.04 U.4H. 17a-H, 17a'HXVb, c 
-N-^><7U-CH 2 ) ;2.10(d, 3H, 18-Me) ; 1.80 (n, 
2H, 8-CH2CH3) XVI. 75-1. 30 (1, 4H. d.e-MrWH 
5 K-CH 2 ) ; 1.10. 0.93XV0.759 (£9H: t, 3H, 3-b 
Me) , (t, 3H, CH 2 CH 2 CH 3 ) ; -0-0325. V-0. 45 (*br 
s, 2H, 2NH) . C 42 H 56 N B 05<7)Mass|tS:fil:709. £«H 
fit: 709.9 (M+l) . *«*RJRA. as 786nm. 

[00 2 2] (mmw4) 

th'D*i/ja(tt# 5 (20mg) io-^DD^-feV (5m 
1) £JD£T»«U «F«*5»IWWPLfc. <*wt\ £ 



2%T-fehV/^nD>^v-C15«L3t. 

Ltz (JR*70%) . NMR (Sppm. CDC1 3 > : 8.61 (d, 1 

H. 5-H) ; 8.42 (s. 1H. 20-H) ; 8.38 (d. 1H. 17- 

H) ; 7.75U. 1H, CH=CH 2 ) : 6.18. 6.08 (^d. 1H. C 
H=CH 2 ) ;4.42(t, 2H f 5 K-a-CH 2 ) ; 4.29 

(id, H, 3-H) ; 3.94 <», 2H, 7-HXV8-H) ; 3.82 (n, 
3H, C0 2 CH 2 XVl8-H) ;3.60(s, 3H, 3-Me) ; 3.22 
(s, 3H, CH3) :2.62 (n, 1H. 17b-H) ; 2.31 (n. 5H, 
CH 2 CH 2 CH 3 +8a-CH 2 +7b'H) ; 2.04 (m. 4H, 17a-H, 17a' 
HXVb, c-N-^^-CH 2 ) ; 1.78XV1.62 (#d. 3H, 
18-MeXV7-Me) ; 1.80 (n, 2H, 8-CH 2 CH 3 ) XVI. 65- 

I. 30 <m, 4H, d.e-'V^yM $ F-CH 2 ) ; 1.10. 0.93 
XV0.80 (£9H:t, 3H, 3-b Me) . (t ( 3H ( CH 2 CH 2 C 
H3) : -0.03XV-0.40 (:frbrs, 2H. 2NH) . C^H^NsO, 
^Massltltffi : 691 . ^11 : 691.7 (M+l) . 

JRA^a, 788nn. 

[0023] (msms) 
S. 

waw^^ysrr/uruy 6 (30mg) ^oxwrmmt 
(i.5ni) fcssaT2WpraKJCS^, s^i^K^m 

(5ml) cc^PU. -r<'to-'vr*y-/u (lml) h^JCS 
S-e^:. ^JS^x+r45^HSaT'RiES:3iW)-&HJ 

7ii^o^b^7-f (Zi0»«L)t (i£5Jjl20iiig) . NM 
R(^ppm, CDC1 3 > :8.82(d. 1H.5-H) ; 8.62 (s, 1H, 
20-H) ;8.30(d, 1H. 17-H) ; 5.60 (q, 1H. CH(0-^ 
r^7WCH 3 ) ;5.25(m, H. 17-H) ;4.42(t, 2H. <\ 
ifS^/M £ K-a-CH 2 ) ; 4.20 (m, 3H, CD 2 CH 2 XVl8- 

H) ; 3.94 (a, 2H, 7-RRV8-H) ; 3.80 (m, *s7+fo 
X— f/HH^)0-CH 2 ) ;3.65(s t 3H, 3-Me) ; 3.25 (s, 

3H, CH 3 ) ;2.62(m, 1H, 17b-H) ; 2.31 (a. 5H. CH 2 
CH 2 CH 3 +8a-CH 2 +7b'H) ; 2.0O-0.75. «03&»<?)*flt8 : 

(in, 4H P 17a-H, 17a'HXVb. c-N-^ v/U-CH 2 ) ; 1. 
80XV1.52 («d.3H, 18-MeXV7-Me) ; 1.80 <m, 2H. 
8-CH 2 CH 3 ) XVI. 65-1. 30 (m, 4H, d.e-^^^M ^ H 
-CH 2 aV0-A,r^;Mffl«O8H) ; 1.10. 0.93XV0.80 

(^12H:t P 3H f 3-b MeXV0-^r ^-vU-Me ) XV (t, 3 
H, CH 2 CH 2 CH3) ; -0.03XV-0.40 (&brs, 2H, 2NH) . 
Q 9 H 69 N 5 05^Massff-#ffi : 807 o HSJlffi : 808.3 (M+ 

I) . SiS^lRlRA oar 786nm 0 X. «H<?>ftd«tJUT 

& fefife * 

[0024] (HttM6) 

^^xysf^^yy-is-^f-zuxx-r^ (50ng) ^ 
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tKTHF (20ML) laMW. TkSHL^HJ^AXliKB? 
-f&£T\ ^JEi^aTft^tTfTo^. &\,rt\ pH£ 

Lfc. IfWlt *Ti£»U Si*BEB^ Ml ^A-C<6» 
U BWWt^TV-X^^kRBS 

h/77>f (S/U^y/U) TSRLfc <«fi40mg) . NN 
R (Sppra, CDC1 3 ) :9.70. 8.72. 8.60 (*s. 1H, 3-* 
VH) ;5.00(d, 1H, 17-H) ; 4.20 (m. 1H, 18-H) ; 
3.95 (o, 2H, 7-HXtf8-H) ;4.12. 4.10. 3.60. 3.5 
8. 3.50. 3.20 («s. 3H. 3 C0 2 Me, 2Me&t/CD 2 Me) ; 
2.50-2.00 (m, 6H, 12-CH 2 CH 2 C02Me^8-CH 2 CH3 ) ; 1. 
802KM.70 (3-d, 3H. 7-Me&tA8-Me) ;1.20(t, 3H, 
CH 2 Me) ;-90&tf-85 (*s, 1H, 2NH) . £»£&JRA 
BaI 760nm. 

[00 2 5] (mmi) 

ytmmMZm.ftmCDlween 80 (Aldrich) RWZ&VliZ 

»fiiO«KS:HPLC"CWBL. SP8 700SS 

Kratos 757&lR1$ LfcSpectra-Physics^-X 

fc. BIIAJl^rJBaiJW^hU^ (1-Og) $T7R40 
OmniS»L,TH*L^* ^n^HPLC^lx-K^y- 
;U (600ral) £lD*Jfc. ^WpH*«BrC7.5£fWL 

fc. < ii ) »«B(4isi*-aa«H^ h y ^ (0.3 
g) ^moomnzmmLxtmL. (9 

00ml) £jD;i. pH£«lrCT.5t;:B»LJt. *§«A&t/ 
BSrftW^-HTfflBffiLfc (0-10* A. 10-40#A-B. 
40-50#B. 50-604* A ) ♦ jgj£B£ 



isocratirt-KTttflBLfc (5£ffi#^AC-S. SSSK1.5 
ml /rain) . ffltt^mz, »MLfcB«£«3T%&tiqB 

AL^m4B^^r>X^ii^C$Sr;U5x^A^;^-^ 
<f-jL-^^;kfe^U-^^135J/cii2^A 
Wft&^MZ. 3O*fa^^3tS75mW/cin 2 li790nn^) 
«*#fefiiRe-^(c3Ci}t (in vivoR»*#3KKJ: 
98M£3*l4in vivo^lR) . U-^ftWi^?-.*- 

[0026] 3BB9tfc:«VvC, V>X£5/cage<7)?OP- 

(RIFBaS) Tin vivo»fSfil*3*S^T»WL3t. 
^ltr^h^o Ifi^ra^. txhU:« 
3-^T*^-3-(l^r^/U:**^xfvU)7* 
/1/r'JW 5 K-18 7m.4lM™\/kgcr>&^mX'Wt>fr 

24H*KJfiL V>^£3fc (790nm. 135J/cra2 ) "CMHILfc 
<21BT80%Wft&%«U 90H-CeO%**{&«L3t) . 
i0Kt*ffja-^*T (1.0jLtnol/kg) . 

^T^v^^i^-tL/dtii (6/6) . mmtffr* 

tfjia*X£*£fcTi&bWtS. Mitf. 36*1*8:0. 
2//moI/kglC^£i2\ *»fcHtfc^*t (135J/C 

(175J/cm2) T'ti. 6E^5%4EW^*#90BT'B* 

SWIi fc* <0 J: -9 fcPDTSWj ^£ . 
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Photosensitivity ) (2. 7 * h 7 U ^li^gSMSrlME 

( l-^rf-zl^^^r yXfW /^f'J ^7 /U7" l J V-18-N- 
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